This study investigates the effect of Sanpian Decoction on the calcitonin gene related peptide (CGRP), 5-hydroxytryptamine (5-HT) and interleukin-1β (IL-1β) in peripheral blood of migraine model rats. Methods: A total of 24 healthy SD rats of SPF grade are randomly divided into 4 groups: saline control group, migraine model group and sumatriptan succinate group, Sanpian Decoction group. The experimental migraine animal model is replicated by subcutaneous injection of nitroglycerin on the back of the rats' neck for 3 weeks. After the second injection of nitroglycerin, drug intervention is given. One week later, the materials are drawn 2 hours after the third injection of nitroglycerin, and the contents of CGRP, 5-HT and IL-1β in peripheral blood of rats in each group are measured by Elisa method. Results: The content of serum CGRP in migraine model group increases, which is different from that in saline control group, the difference is statistically significant (P<0.05); The serum CGRP of migraine model group is compared with that of sumatriptan succinate group and Sanpian Decoction group (P < 0.05); The serum CGRP of sumatriptan succinate group is compared to that of Sanpian Decoction group (P > 0.05); The content of 5-HT in the serum of migraine model group decreases, but there is no statistically significant difference between the groups (P > 0.05); The content of IL-1β in the serum of migraine model group increases, but there is no statistically significant difference between the groups (P > 0.05). Conclusions: Sanpian Decoction can reduce the expression of CGRP in peripheral blood of migraine rats induced by nitroglycerin, increase the content of 5-HT in its peripheral blood, and reduce the content of IL-1β in its peripheral blood, which may also inhibit the transmission of pain information by improving the inflammatory response induced by CGRP.
Introduction
Migraine is a common primary headache, with the occurrence ratio of female to male of about 3: 1 (Wang and Yu, 2015) . Its pathophysiology involves complex neural networks, but its pathogenesis remains unclear. Recent studies have shown that migraine involves the trigeminal vascular system (Messlinger, 2009; Poetrobon and Striessnig, 2003; Bolay et al., 2002) . When migraine is on set, vasoactive peptides (Psubstance SP, CGRP, neurokinin NK, etc.) contained in the trigeminal nerve endings surrounding the blood vessels cause neurogenic inflammation, which further stimulates the nerve endings to form positive feedback in the sensory neurons, thus neurogenic inflammation caused by neuropeptides has exploring the biological become a hot topic in the study of migraine. In migraine treatment, the clinical effect of traditional Chinese medicine is remarkable, in which Chen Shiduo's Sanpian Decoction is commonly used in the clinical treatment of migraine in Qing dynasty.
With a view to mechanism of Sanpian Decoction, the research is carried out as follows. 
Methods

Drugs and reagents
Experimental animals and grouping
A total 24 healthy male SD rats, weighing 180-220 g, are provided by the Charles River Laboratory Animal Center. Certificate No.: SCXK (Beijing) 2016-0006. The rats are randomly divided into 4 groups, with 6 in each group: saline control group (n=6), migraine model group (n=6), sumatriptan succinate group (n=6), and Sanpian Decoction group (n=6).
Model preparation and drug intervention
The adaptive feeding is continued for 1 week. Saline control group: The rats are injected subcutaneously with 2ml/kg physiological saline once a week for 3 weeks, and then the rats are perfused with 10ml/kg/d of saline after the second physiological saline injection. Normal feeding is performed. Migraine model group: Rats are injected subcutaneously with 10 mg/kg (5 mg/ml) of nitroglycerin subcutaneously for modeling once a week for 3 weeks, and then the rats are perfused with 10ml/kg/d of saline after the second injection of nitroglycerin for 1 week.
Normal feeding is performed. Sumatriptan succinate group: Rats are injected subcutaneously with 10 mg/kg (5 mg/ml) of nitroglycerin subcutaneously for modeling once a week for 3 weeks, and then the rats are perfused with 6mg/kg/d of sumatriptan succinate after the second injection of nitroglycerin for 1 week. Normal feeding is performed. Sanpian Decoction group: Rats are injected subcutaneously with 10 mg/kg (5 mg/ml) of nitroglycerin subcutaneously for modeling once a week for 3 weeks, and then the rats are perfused with 9.1g/kg/d of Sanpian Decoction granules (The dosage of adult is 91 g/day, the dosage of rat is 6 times that of adult. The daily volume of rats' perfused stomach is 10ml/kg, with drug concentration of 0.91g/ml.) after the second injection of nitroglycerin for 1 week. Normal feeding is performed. 2 hours after the last time of nitroglycerin modeling, 2% pentobarbital sodium is injected intraperitoneally (anesthetic dosage: 40mg/kg) to extract the samples.
(1) Extraction of serum from rats in each group The 24 rats are divided into 4 groups randomly. According the above modeling process, 2% pentobarbital sodium is injected intraperitoneally (anesthetic dosage: 40mg/kg) after 3 times of nitroglycerin injection. Then the blood is collected from celiac vein (about 4ml), which is placed in room temperature for 20 minutes and centrifuged for 20min (3000r / min), to separate and extract serum. The collected serum is stored in -20℃ refrigerator for standby.
Outcome measures
(1) General observation General conditions of adaptive feeding of animals within 7 days are observed, including mental status, daily activities, fur color, food intake, and stool characteristics. The behavior changes of rats are observed after subcutaneous injection of nitroglycerin or physiological saline for the third time, and the number of head scratching times of rats is recorded in the following way: scratching the face by the front limb is counted as one time, and the fast scratching the head by rear limb the start to the stop is counted as one time, in order to determine whether the replication of the experimental model is successful (Zhao et al., 2015) .
(2)Determination of CGRP, 5-HT and IL-1β content in peripheral blood of experimental animals by ELISA CGRP, 5-HT and IL-1β are detected by enzymelinked immunosorbent assay (the measurement procedure is carried out according to the instructions of the kit), and the results are directly read by a microplate reader.
Statistical analysis
The experimental data is processed by SPSS22.0 statistical software for testing normal distribution and homogeneity of variance first. If the data are subject to normal distribution and homogeneity of variance, they will be expressed as the mean±standard deviation (x±s), and then oneway analysis of variance is performed between the groups in parallel with LDS tests. Nonparametric tests are used if there is non-normal distribution and variance. The difference of P < 0.05 is statistically significant.
Results
General observation of rats
During adaptive feeding, the rats of each group are generally in good condition and normal in spirit, hair, appetite and stool. After the third modeling with nitroglycerin, the behavior of rats is significantly changed, and there is a statistically significant difference between migraine model group and saline control group (P<0.05). Details are elaborated in Table 1 . 
Effect of Sanpian Decoction on CGRP in peripheral blood of experimental animal model of migraine
The content of serum CGRP in migraine model group increases, and there is statistically significance in its difference from that of saline control group (P<0.05); The content of serum CGRP in the migraine model group increases, and there is statistically significance in its difference from that of sumatriptan succinate group (P<0.05); The content of CGRP in the serum of migraine model group increases, and there is statistically significance in its difference from that of Sanpian Decoction group (P<0.05); There is no statistical significance in the difference in serum CGRP content between Sanpian Decoction group and sumatriptan succinate group (P > 0.05). Details are shown in Table 2 . The content of IL-1β in the serum of migraine model group increases, and there is no statistical significance in its difference from that of saline control group (P>0.05); The serum content of IL-1β in the migraine model group is higher than that in the sumatriptan succinate group and the Sanpian Decoction group, and there is no statistical significance in the differences(P>0.05); There is no statistical significance in serum IL-1β content differences between Sanpian Decoction group and sumatriptan succinate group (P>0.05). Details are shown in Table 4 . (Gao and Lu, 2015) , but its mechanism is not completely known. Modern pharmacological studies have found that ligustrazine and sodium ferulate contained in Ligusticum wallichii in Sanpian Decoction have clear sedative and antiinflammatory effects (Zhang, 2015; Lei et al., 2018) , and the active ingredients of Angelica dahurica Benth. et Hook, coumarins and volatile oils, also have such effects (Zhu et al., 2014 ). Wan Junmei et al. (2014 found that the semen brassicae alcohol extract has anti-inflammatory and analgesic effects. Several studies have found that rhizoma cyperi has definite analgesic, antidepressant and anti-inflammatory effects (Guo et al., 2017; Zhou and Liu, 2012; Xie et al., 2005) . Radix bupleuri, liquorice and semen pruni all have different degrees of anti-inflammatory effects. These modern pharmacological studies provide a pharmacological basis for Sanpian Decoction in the treatment of migraine. CGRP mainly exists in the hypothalamus, brainstem, striatum, amygdala, cerebellum, and trigeminal nervous system of the central nervous system, which plays a key role in the pathogenesis of migraine. CGRP enhances neurotransmission in migraine patients through peripheral inflammation and central regulation (Raddant and Russo, 2011; Russo, 2015) . CGRP is synthesized from the dorsal root ganglion in the periphery and from the trigeminal ganglion in the center. At the onset of migraine, perivascular nerve endings and trigeminal ganglia release CGRP to the internal and external cervical veins, thus the concentration of CGRP in peripheral blood increases, and peripheral vasodilatation causes dural mast cells degranulation, releasing many neuroactive and vasoactive substances, such as TNF-ɑ, 5-HT, histamine, IL-1β, etc., which cause neurogenic inflammation. At the same time, CGRP transmits the local sensation of the peripheral tissues to the center through axon reflex, and these inflammatory factors can stimulate the sustained release of CGRP. When migraine occurs, CGRP not only transmits the pain, but also causes pain sensitization and amplifies pain signal through AMP A glutamate receptor. In a word, CGRP plays a broad and important role in many stages of migraine, which is one of the molecular biological characteristics of migraine.
Effect of Sanpian Decoction on IL-1β in peripheral blood of experimental animal model of migraine
Discussions
First recorded in
There was the record of "headache" early in the oracle bone inscriptions of Shang Dynasty, which was referred to as "cerebral wind" or "head wind" in Huang di's Canon of Medicine. In traditional Chinese medicine, the brain is thought to be the home of Qingyang, which is easy to be disturbed by wind evil. Wind evil disturbance or stagnation of Qi and blood stasis make the brain to lose clear spirit, and causes the pain. By dispelling wind and relieving pain, activating blood circulation and dredging collaterals, and regulating Qi, Sanpian Decoction has a significant effect in treating migraine. And there is no risk of drug dependence, addiction or drug overdose headache. In this experimental study, after 5 minutes of subcutaneous injection of nitroglycerin, the rats of migraine model group, sumatriptan succinate group, and Sanpian Decoction group show irritability, and scratch their heads frequently with front and hind limbs, and their ears turn red. The Sanpian Decoction group show less irritability and head scratching behavior than the migraine model group, which mainly crouch quietly and then stop any activity. The above behaviors of saline control group are significantly less, and there is a statistical significance in their difference from that of migraine model group, suggesting that Sanpian Decoction can improve the behavioral symptoms of migraine animal models, and has some sedative and analgesic effects. The content of CGRP in the peripheral blood of migraine model group is higher than that of saline control group and the eISSN 1303-5150 www.neuroquantology.com 908 content of CGRP in serum decreases after the intervention of sumatriptan and Sanpian Decoction. Serum 5-HT increases and IL-1β decreases, but the difference is not statistically significant. In this experiment, Sanpian Decoction and sumatriptan can improve the pathological state of nitroglycerin-induced migraine rats, and inhibit CGRP-mediated neuroinflammation in the body and the transmission of pain signals, which provides an objective material basis for Sanpian Decoction in the treatment of migraine and may be one of the mechanisms of Sanpian Decoction for sedation and analgesia.
